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L^j toiX,^ oLJbij oj^iA\ j^^ J ^UjJl j\j^\ Ji^

jJ iJLiA ^j .IL^l L^^ ^^j UL*^ ^UKJl ^y«j l^ jLiij

. iij^\A\j aJIv'VIi 4^ ^y y'lJl jlj>JI ^^ lift^

. J<a::Ul oliFj ^lil jjS^ Jl ^UJI ^^^^ ^ ^j^i ^ . j^^i

.^Li] (^ j,^ VI J.;t.....iJ iJaiJij

o
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.Jd.^*- Jl ULs-lj <U.jSj ji^jj iloiy J^^l Jl J-/»a .^IaWs

Jj
clJijJLsr- iV:^^lJ iJj-^t JaV^ ^y L^ L.Ujak| i.^---jui Vlj « l^-o^r^i-

:Jpdl /i J*t^aj .^^Ij Orfj-^l :;ri jlj-JI J*»^- 'J^b J^'

aJu L. ^L-^ 4-^1 A-JljJl L^l :LJ-JLiJl Iv- ^^1 jl^t JaU^j

t5JU$3l Jli^l ^....L.il <:ULJI ^U^t ,^->Uj .^1 J oiTlt *:i.^

i^lijl J iJiJuJi oli>J» v^Uj oJj-JLiJij jJUl (AVr - A'\)

t^JJl CWo - Alo) t^jljlj ,!JLl:^ J53 b-> JV cJl^ L_.*iJl o^

^_ji^ -ujtJ' »i^tj ^\j ^ Je- tjyii Otj «_,j-^l i^l ityl ^ *lj^*^l
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5jj.-^l *U;I iiir^ g^:>^| L^l ^^ .ii^,«^ ijjy^ ij^

'*^3ji ^3^jA\ O^jjll \^ s^j .i-«Wl ^IjSj SUJI jl^l j,^

cJir .<.a^ ^UJl O^lj itjUl J^ ^\J\ Cijii\ j^ _ i,jJL5L."yj

^IWI .ULJI L^> ^ ^1 ^Vl l^^j ^.JJi ,LJ«Jl ^- ^i

J.^^ i,j..,i^ Lgisji^ L^ ioLjJl ^y ^jj.jL-1 |»J .^JL>Jt |JUJl

pjkiU^L ^.UiJl ^UUI *V> ^- -ill jijJl j^jUUi i^j ij^jj
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(^t -^

aJUIj < (I)l^-f>JI ^2^ OL-j'^l _^j .JLoJl jLl* ajLjI 4j^U- ^-JUl jj^dlj

«*JjJl SjLJi iliv«l «^j>JI (-*J^ Ls^ »jj::S'jJl oj^Sj Uj Uaj| Ij^^Ju

. «*jLjY1 olpjyill j^l JUJI oLj
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j^ jljjj I^Ufluij iJLiJi olyUail (jjiJLlS'l JL5 2upljjiJl 01 jj ..rtT* iyU»

^j ? L^b Jll^ll C^.>la.^l 01 Jjo C-*ijjl Jli liVL«_jJl JL^ 01 tjjju

? (_»>- C?'>\} Jl>^ jlj ^ tj*J • i/!***^! bj\jlp j^U^jlj f^j^ •-'/"i "•^

J:^ oljI^jxJl fl-iil i>Jlv9 oULj ^l:3V Sy^LaJl apIjj iJlS' ^ ji>^-^

.1 .0 .3 Jl ,^,1^ »j-«j ol-jij-iJi 01 »Jyu U* jyj ?oJlll »Lil^
U ^j ?*L'Uf oL-j> Jl l^Jy^j V4JP Jji-oi litA^I J l^ ^Wl

.YD. N. A .1 .0 .i Jl J* L. ^yo,

^ Jj^l ^y ^...wl i,^\ ^1 o-^ly'j '^ULiJl Olyi _^l

J\ Jv»j JlJ pJl-Jl 01 J ^jJl IIa Sj>^ j>^ .5j>-.^Jl*ji^
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jLitl, .Ux^SlI jLj ^^1 ^^Ij OJjJ^/l ,^^ ^ji^ :u^

. Cloning l|^|jjjL,"il|

^Ul jjJuo oil <_JJl jjI Hippocrates l>\jju\ JlS ii* Yo* • JLu.

LiJL>^ JljU U^ c-JpI ot j^SU ^1 ^ ^1 illliUJI Asfjl vJIpI

?ii- Yo • ^ i,|^i jy L^

^^ cs*^ -^ Cr^J (^' ij^ <L-.ilJ^l J=^-JJ^ L. v_-ji-i OUjJj

j_ysai.^l (^j.;-J.I ^^ ,jjL>J .Ai^^^ oLj^ jl i^j^ ^ ^j-tf-aJ j^^P

jt L^jUJLJl 2^:)U JjUo 01 4ijJi\ j^U j^id\ ^j .J>.|^^
.oTj^ A-i tUi Jl t^jji cjj- tljjJb jr^l ^j <^l^l IjJ^I

Ju* 5ju« T ^ ^j-iJl Jj-^l L5»
OL—J*yi j-«-P Ji-ij_:l> >«jiJ,l JLij

^\j «.^'\^o .Ip <u- o« Jlj , ^AV* .\e-Ai^i'J\h^ o*j* •

.

ijj^i L« oSlI T^tj <.^ '\oo .Ip ii^ V* Jij j->*\T'« .Ip ii- *\'
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tjUrJI Jji>*- J-iij J-/M ^^ jut.VI oLij O-Jaii^lj .d^\ li^ *\ •

.(JUl ^ tijj^l ^^iteilj .J^l JU.,CL-I JJ aJp cJir L. yJ^ Jl

'-^ (J*J
<oj.*j.JI LjjJi c-ii>-lj <_,-,<i* ^ jUJsVl Jii Lj^ es*-^'-J

OlT LjI ijIjJI oUJj j;^ (jjJbr jiSSi ^\jjt jl5ol jf j^'UJl ^^ sxJbr

ij,a»:>tJijJI V^jiySj f-^3 "^kA/^^'j oL»ij_;--aJl ijLiJiS'l y^ \_ _ —^\

L^Ji j_jdl ajJ_^I oJa j^ J^I iij-i^ 4jJUb iJliA J^ . £!)LjJIj

?^l

oJLjLi |»J0 i_j^-^ aJLj.;jJ1 L;..«_JVb >_j\ ./all Oil \ ."j »A) (
4-*>J

J JLPj-*

.i--A=JI jl JUL.VI JLio ^Uii VI jJbV ojjt liU . \ Y V jV'^^^

(
ij^LjJI Juvaib 4 o nil' 01 jl *-X Ĵ L5«

^_JL5^-?- ijiju 01 clJ-i>-<kJ 4jI-*

t^lj v"^ tj^
vilLilj Ob Lj^ 01 l^J^\ *^lj=rVl oJUol ^ (JjJl ^^Ja::-^!j

,-Ji>«j LjJ LjiiJ 4jLsitJ JjI JI l:>JLi 01 J-«U>JI SJL^Jl K^aZ.^j .\ o g:^

iiju Li:^ 01 jijai^ *-UJl ^j^J
<

'/- ® * Lfr^M- *-t—j (J-^^^ t^j ' (ji-=?^'

J^l ijjU-I jJp J-Jb.-..*!! L^isias^ «j-iE>«lll Jj-ill JS LjitJJ • ''• ^ ^ /^
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Gross Domestic ^yJ-ii\ ^Ul J-*-*"- j^j Ol^LJl ^jlp ^_»jo ^LJI

. Product (GDP)

,jii*j Oli J jkill jjOj- Jj^oJI <^A*j ^ *j\y>,^^\ ^ vi^Jlj

^ f.l^Sl\ SjJ^ j^^ 5y.lb iiliA b\ Jus^ J JU .a;^_ ^ljJI

^^c-iJ J^Uil .i* (Jl *J cJS .OaUII ^y i-jjju L^tj * Telekinesis jUj

^2;^ i-ljJl J cJ^l ii^Ls^,! ^ VjlJ ..tijj JJU, V U^ L^j

.LjL^I .JLa ^ UJI iJaiJ IjL^^ ^yiio- of JbV jjUJi J c^^)\

01 aTb. ^^li *:^J J^. ^Li J^LiJ «^^| f\^\%^ J
• '^i}ii=>^ -^ Cf- JLsaJ-Vl JUi SjOJil OLpJL. jiJlUl Ai^jjj ....JL-JI

«.!I!iJ^ \^ J-jj j^l olj jLiJi IjJ jUi «?|Jl* eJLi'i 47., jij dLi

^^ 5li> ol^ ^ |JLJ| ^ ^^ii>u pJJl J*^ (^iJl L. ^^j

. JiUl dj^jij aJL-JI Jj'L.jj oyJ' oMrL^j]ji5j
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.i*j «^^l li* ^ *il*i3lj f"^V' •>4-=^' c » j .*< Jij «Vj-i y^j

>i
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jLiLi- iij\j .jjiji ^:)ib ^yj <jJlJi jLiiAj uJMi juJi
^y

.i-jJU^Vl ly^ Jip <j;JJl ^^1 ^y OJb- Ur OyjiJtj .^1

: ^ oIaJlI .JUb cjlT .ojdl

. Mouseion 6jw>^l _ >

.i^l_Y

. Serapeum *j-jIj-JI _ V

. Sema U^l _ i
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(.,J>i-LX^ Museum l^j) liijr--*j^t (-I LjJjl ^J^ jUjj OLTj

L^j Muses) oljji' ^J•-j^ 0V4ISI Jije-V' ^'^ ^/w*^! JL*ll ybj

Jj
jvjbVlj OjiiJlj ^^Vj ji-ii U JS3 oljJl ^^j ^tj^y Music

L:5il C-Ja^ lit JUoj .jJUJl ^y WJl ^j>JJ ^j* Jjf J^ CJlS'j

yLii i-w.^:- Jlj3- iiyJl 0^1 <^!5^i ily>j ii^l fl-iPl t^JLiI Jb

(^^lijl ifH /'i "j^ (V* 'j'^W^ S^ixll A> sjLiJi IjLi Jii 0*^ til 01 j-^j

Jlii .*:i^:^ «.^ljij Jj'ill |j«jAjiJaj »lpJi::-«l (^jjl Demetrius Alvalery

.AJ^I ;y> Siy^ cfillt JUjjjj i^-ljjdJ J^Uilj o\pliJl

«i^-<JjJl tljUot)U e^^jrf^ oIpLs ^-i.*' jip iSy^ (l)^i-^jll (JUiK"

wjJlJJ J^L*-* ^ t5>^ C-JV5" .ii^j^ L-.ljjJ ,jfl-,aji.j L^ jr

^j»jjj| oLpLL iJaLywi J^\-»iil CJLS'j lobLfJlj ijUI^_;->JJ jJjIJL*-}

.t-JJlj dUUJlj L;»ljl *jip ^j—.1

_ Philadelpheus ^ySi^) ^j\l^\ ^yy^J^eu K^y^^ i^UaJl ^ j,.a*

W
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jilj JljL.j Ci\^ fjji y»j <(»4>UU» JS^ ..ia^illj i-jiSill (<i>.!

,

Xjlil L^l^l Oj_i_i-ii J>^l Ol-S'j .^jJLllj SiLJUl jj-j it,jj_:J|

^2^ t_-lS'l yk ^y»b:- |^-.l iPj-^i oJ* Jip jltl Jjj
Jj il^jUu^Sf

(,^,-^1 Eurogates ^^^i^^jj^) vlJLtll ^j_-JJaj ^^.^a-t ^yj . ^^;;i—Jl

Sophocles |j-JiS'jJj_^ oLi-3-j—1 5-JU«>*yi jt-Jl 4_^:i$ll Oj\ ..,7.,...|

ij^ ^j JlLl« iIjUjJI j^ Europides tj»«J^yjjy Aeschyles ^^-JLSL-lj

Liji»- l-^^v/i Soter j^m i_JlJ *—uiJ J^ t^JJl i ^y*J)eu OlS*

t^jjl ,_^l J:t«jJl <-^ <^J-»-*!J crOJJj' ^i-^-^- ^y-j^^ ^^3 -T^

jjaj ij^jwJj .Osirapis ^^Ij- _ jijjl jl <^ _ jijjl ^5—y tJjd^l
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Serapeium
f.j*jlj- jt—I j^lj Serapis ^J^\J^ ^\ i-JUaJl iij>- j»^Vl

jlj»o *^^l IJ4J) tiJUaJl |»5U- (iJi j-s-i^ ^y SiLiJl l:^\ ^Js- jUaj

.-j^ljJI j,^l «u1p jiti JUi/t i_i>Ji,lj 2L::$3il

^ ^)\ ajI::^ ^ <^jLJ| ,^«k-^ jj::rJl jjjy -V^' **^'
f'j^'

:L^ Ai»-^li 3jjJb(- ij^-fS^ *JU/> i-::^!

.c?_^l ^1 ^y f.^jJ\ xA\ of ( f )

J,--!
l)Ij .Jj^^Ij iJ^jJl (^p^Ij c.t'T |_,-;j-;.lx)l cj\s~^ 01 (ij)

• ^(cl^ —jOj'^ ii^fvall «j^-^Ij l_-^ <J'yi

.J^l ^^f o":^li^ ^i dUjir( 3 )

.i_^«^l J>>«»«U :>j--Vl l1-jIj:>JI ^ Ji^k^ Jli-o^ -^«i^ Ol^(-*)

c

^jjio«-jj /j-« Sjk-5 4JjliL«j|^ ,0_jiiJlj fji«U JLjJLiJl <u?o I—»/y OlS cffJJl

u
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c^,Xisr\j tjfjVAlj J^\j jiU-jJlj t_-p!)Uilj o!)li^<j
'^y-^ib '•^--Jlj

<^^A cy cf-j^'^^- chcj^i iij^^i sj^ij J**]i ^j ^ i3^^\

(^LJUJIj 4.i^^Llll jV> villi* oLjXjp oyfcijl iiibll vIjIpLS i.

.ajLoV' '-i^ J=r' jr* cijW«*JI **lidJ »t:o«Jlj jvjjj tt^i/'-'^l

j^ju vL/^l L<JS' i^ij) Cosmos Oj^l jtLJJl j.'b/jA ^/j^j <»j^.a*1I

(1)1 J^ Lv rt-^L^Ij-> t/L^' i^l^j
^cs^>*^' i^' Chaos l^—^j .UiJi

2L«IjJlU aLU ij^y^ /«-N2i>«i -lajl^/.i> (1;:^*^ f'J*^ j^-^-i <^_j^l ^J L« JS'

Er- *^Ji«Jl ,_,-,j;;L^jjljjl L. Sj-iJJ Ujlilj 4_;_::$JlI ^ ^jij jKs-

(l)lj tSjjjS' ^j"^l 01 C-i 01 <»Ip Yr« • Ju« j^;5l.j t5-ill atostlienes

.4ijJ>JI f^i'^lj AJjUlli |jt>- .U.M.J Ua>u lf}a^><^ (j~i*i

^jJLliVl i-„jvV^Jl jj| Euclid ^J-Jul5l U^jl i-^SCil ^y J.«-fj ^j-J

(^JJlj < ((j^j*^! i^L^-S (Up ) Geometry 4_^JL^Jl As- ,j^\ ^j i$^i\
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^jij . Einstein ^•s.Xj.Aj i Newton qSj-^jj < Galieleo jJLJL^j Kepler

i| .^5^1 Ji>- t^iJl iiZj\iy>ii\ jjl Dionesius jj*^--^jj3 L^jI X*~^j

..y^jj^t' Uiul ^Ip Lk^ .(i-jJbJI ^^.s^l ^yi>- MjLl:^ '^-^j^J ' *jljj^

«ll (1)1 <jLi>^l t^JJl Ljr^>Tf-«J»Jlj «ri-Jl (*^^^ 1^.. .hi! Heropliilus

^JL^I JilPj .iiyAlj ^^jJlj U^l^l 0\^ jA JLi3l jl tJliil jjjj

JljLi cjJJl j(^-4aJl ^j-i^l <^-JJlj fUa«Jl ,j--JUfll .JLil Archimedes

Aris- ^j>-b-.jl Up ^ji t^oJlj ^-^ ^y mpIj^I
j_^ oSfl ,^ J^-k-.-j

01 jLi ^^ Jjl ( Copernicus ^j.$^y^yS
J--*)

OLS' t^JJl tarchos

Hypatia Li\—* j^* S/fA' 'j^' *iJ^ </ f
^' fUUl jA cJ^

Ui-^' ^-»^ VjU^ Jjtj |JLJl

i^jijjVl SjLsiuJJ L4--U JIp citiJ 01 Jl UjL^I j»i Uj^Jryj vyJt

^^ r<jiy^ J\ ^JLiJi JLj^ 4.*^y Jjl^ JLil li* ^ ^ u ^1

^y.^ l^ .IS *jV < Septuagint a.>^«; ... H i*j>-jJlj C-iy=^ ^1 S_«.^jJl

iS%^Jcj> 01J> iljyJl o' «^r«- J^ **^>^ fji OlS' 4Jl JJj '5»^j^
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(1)1 Xoj (lyb_^J^ u->-4^ J>-^ -^ *<J^ <> J-^ ^^Ji
01 Jl V*-^^ jj5jj c'Aii'^ r^ \ ^\p. tUjkjJl ^.4,>. oL.j^| i^^j^

ii»J^ L^ J cjyjl a=^ t^j- OVI ,^ l^ j^ |Jj L.U3 OjJjul

Y\
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EUCLID jdUiaJl/iT

•t-JLuj 01 <iA L-Jii' (J JJl iliLJJ JU«-« (^^ Ujj^^Li Jlj LJi^

Archimedes ^JLjL,.kJijl /»-4i-« s-LJUJl ^ oli/* «Jj jJip (*^J ' ^Jj^^

. Aristarchus jj-_j^jl^lj

Yr
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fL>>JL» Ju;p (^j"^l i/W-* ft^ - Geo-metry) JL-JL^I oLiJ

flJipUJl Ji; tjiJl Phythagoras vijjj^li-i j^J « Thales ^j-JU* Jj^t ^
^ (y^l ^^ = XijIjJl (^iJiJl .liiLl ^^ ^^) *-»_-li Ujj^l

l^,«jrjj) Elements Ig-**! OlS'j 4^ Jjj1» j^^p o"-^! '^j^ iJ^5

.llntegral Calculus J^l5cJl» Jl ^J-*J.jl U^

^U ^ ^li^l jkllj i-JU^l ^ 5j^l s^l ^ c^-^tj .MAY

6>11 JjIjI (/^ ^J^l (JUJI ^y Ui^Jl j-^ J c-L**:-lj « ^V• •
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u-j^j oVj jt^J^jA^ iP f^' ^'-^i W> u-> 'Oij^\

f. J_.^^^ ^y. J>l Oj^. 01 ilJtll j>.^ ,j^ V : JUL.) oM.

^JLJlil Jii JuHj . JjVI ia>JJ jlj-j ikSJL j*j Jl^lj Ja^ VI Jb-^. V

U_y^ip| JLai jAjiki!^! AjbLiI ^y L^l ^Li>-^ els' lljt*J^ "^M cs^

Jl liUi ur^ villi t/ l^j oUI ^y^ .±^1 ^/ Ujy l>^lj <SJ:>JI

X«
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[l.l.lliJJiJ.l.lHJNIil.l..l.ll.M<.I.HJ,l..l.l-l,IJJ,I .I .IIIJ.I.lllJJ. IL-liJJJ!»IH

HEROPHILUS (yyJLij UA - i

eJLiy Oil*J «/»-«jl ^ *>^J«J (j*~i*i*J./i* iM S-'^"" 'L-'.bf CJlS*

Ja*>idlj jjJjJl ^ jJJLJl ^j-^l cjIjJLjmj oblp o-jJj .*jjJi;Sw>^fl

YV



[l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.ll|JJ.II:

y>j I Sensory ^L-^-V^ ^U- JjMl : jjtjsr J) t^-Ma-Jl jUjtJI j^-ij

t^JJl jAj (Motor iS'^lj ^\>- jy-^\j t^\
^J\

oUjUil J^j, tJJJl

oU-ljJ cJljUj .o!)LinJl
^J\

lfL/9jjj i^jsJlj iU<!»UJl oU^Lil jJUaj

Calamus ajIx^I JSl **»! *Jp jltl t Cerebellum jc^^l
^J t.y>r l-fL*j

Cal- iSj^"^ Uajl Lji*) Calamus J JS ^^ **iJl Ji*-^/) iScriptorius

.!)U^ <ijjLiJ> « (jiaiJI -L*-
^rt**^'

j>»J tjJ' L;.j.....ll jl jUsJI L?! ' amari

tJw»jj '•I'^l lT^ *^ '*-*Jj^' Lj_«-—
I
UUaplj j-i-p^ ^^V' '-*-^J -^^

JL»J>^ e^Ui aJij JaljAjl 015' (jSi\ ) ^^^a^Jl ii^i^ ijwjj * '^jj'^b

cJwjij .iJL« ipL» Jlo-o-T-oU 4::*^^ t/^) (J^
' (.Jai^\i jy^^. *^j^

fr^_jJI ^ Ol5l» jAj < Torcular Herophili ^JO l_* L-fL^j il)Nl ,_ji.;^

ilU-
Jj

L>j^ c—J Ifib « (ij^^l ijjjJl Ji^) U->i>« "-i-^jij ' «fl--J'

TA
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l^jL.^-^^ t iJiJUl L_4Jl» ,»-l t)Vl Up jliy L. iji^jj l^g.A; ^j

aJp OIT" U j^l L_4Jl jIp <(JUJIj jt--.-^ Cj\k\j^^ ^J^ tJaJl ii,

. Empiricist JLLj^Ml i^jjdl Jkj tj^l

(Tijj Ij 1*4*^ t)\5j :iLcuS^ 4jjJL>«j Ij3ji::;>-I «.LJL)Jl ^J^*J /;^j

< Erasistratus ^ypyi^i-ojljl «il::-.l obbS' ^Jip jIpj Jtil>- 1^JJl Bacheis

Philopater) ylj^Li »iULJU ^ViJl i-.-^i*'! Andreas ^IjjJ^I Ls^jjI *4-"j

j^liJl OjJJl ^j Galen ^>JU- JU-1--I dJUlfj < (-oj jt <-jSf <_jil _

AjLViSo OUj:--! t^JJl ,j-JLJij^ oUJ^ ^ ajUjU^ (_Jip| o^jLlI JLio

ri



[l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.ll|JJ.II:



[l.l.lliJJiJ.l.lHJNIil.l..l.ll.M<.I.HJ,l..l.l-l,IJJ,I .I .IIIJ.I.lllJJ. IL-liJJJ!»IH

ARISTARCHUS ^jSjILaJj) . .



[l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.ll|JJ.II:

t, ^j"^l Ob Jjij jj«j5 jLi-jjl Ai Oj^D <I^>aLI ojj^l cJI^

j L^jj^ jj-U t-^l^^lj ^j..»..vll tjlj < Geocentric theory dJ^^i j^j-»

1^1 JbtjU <Aj)Li-^ fL-^l i^\^\ Ot Uy < (1)^531 jTy. Dy^ <l)l Jb!)l3

Helio- L^Jjs- jjJU i^l^l ^ U^j ^jVl Olj s-i'ljS' q* Vj=^ ^

j^JtSiJl aJIJj JUJI 4-«->-.Jg.i ^j^jLl—jjl ij^ C^ Jjj .centric theory

.aJLiu *
'"J Igj..^

,j...«-iJl Ot j2;P Ojjju ^^ ,j->.\iJI 0^1 ^ Copernicus ^j^j>^ ^^

^Jy^l ^j .^ji'jb-^.jl 4i>J ^^ Sr^'^ Cr' ^>=" ^ >^./^ LS*



[l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.ll|JJ.II:

»_^ljS3l 01 c-jt c^JU! Kepler JL^ Jb JU- otW OjSCJl ^y; i^j^ll

. Elliptical 4_jj^_j1a) JMil ^y Jj < (L-jLjL.) ij^Jlj ii-jLil ^j jjjj \

UjjI iji-ii Uftj .Sjv»Uil iiUiiJi *jAp ^L-1 oJIa J^ oULi^l cuil^.

(.bo Lo^ji «ji i LS^W^J «Ajja;:x--Vl i-::^ ^yi) Apollonius ,j»»-»J*jI

jJLjJlI JLs>-jil (_jl:^l «l)l» |_^j^jli>-jjl oliJj^ /;P c-^ Lt ^ji

Lunar _,.*j»Jl t-sUaiJl Luti^ *j»Jj1» SJUjJI aJlA ^ Ljc-«I jiSj cJJI

.y^ «^LJl OySJl |_j&- I^L»jol-I j-t^ *^jl» jj«j < dichotmoy method

a,,^^ ^^1 OU Jl5 ^ Jjl ^^.j^jlx^-jjU i-UT viUi^ ij^j

tY - ""jjAiSwy I aj3i4 yri ji^l
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[l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.ll|JJ.II:

ERASISTRATUS ^Jjljiyijjfjl . ^

Motor A^j>xi\j A.„a:;>K^ tjLaP-l jj] |_p*Lsj^ oljjJaJ »^-,.«s- i_iU<apVl

ii_JJ^J oiyi ._jU<aLpVl 01 OjLloj t)L5 j . Sensory ^\...~.>-*^\j ijji^\j

.AjjUall iJJlfejJlj .^ JjL. ^JIp L^b ^ <j:j:ai

. (,_;-iJl jl rjj\ = Pneuma r-SjjiO Pneuma A^je-^\j if-^i ^j::^ jU»j



[l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.ll|JJ.II:

li/>j cJLSJl oUU-^j Epiglottis jUjLl OLJ t/jj^j^jljl »Ju<»jj

-^ 4j t-»jj*il (^"^t (Tricuspid oUytJl ^/:^) Ujb-1 Japtj tUJj

rn



[l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.ll|JJ.II:

ARCHIMEDES J^J^jl -V

jUS"^ Phidias jj-tJ-J 'jJlj t)l5j caJLLvj j_ji j^JL*.,^jl jjj

. LgJ>-j a_s^Ijj JS'Lj^ ^y l^^ii^ 4jLj- i_Jipl |j»JL_<._ijl (jsa5

rv



[l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.ll|JJ.II:

«ift ^j Lj-L.1 oUtAp l^\i)\ ^jLJLl ^j«ju.»jijl oUU*! ^^*i«j

2->jj Integral calculus ^L^l J-l^l ^Jj^^l cJU-f JLii c.^l

L^ OlC ^^t Jl «pi J,j ^^j Differential calculus J^UJl ,_^l

liJjjA^i ^> j^^i ^u>ij ( rll - r A- ^) <.L| ^
of c-Jj Lfkf-*^ tr''

SjI^'^Ij 0^1 j^ li^jLJl cJlj . Hydraulics

ilUail ^y«ll Oji-^-Sjj V-J LjLJaJl A^lxU ^X-»-i.jl jL«3-l
i^jj

1^1 ^J'i/I i^i^ Archimedean screw jj.:,Wll ^Ai-« |j«JL-»_i.l *Jii

-t^JI ^ oSfl ^^ l^U,;^, is_rA\ ^"jUli JljL.

Gelon O^JL^ <ujIj Hiero jj^a aJav' dii*j ^j>x^a^^ iajji ojlS*

.JL% .^IS'LIL. ^ \j^ ^jLj.^1 ^^1 brJj dilll 015'j . UJj 5i:5U

JL^I dJULll Japi JLii :^^JL.«-j:.J Js^ 4jlS'Li^ t^Jb-l ^^^ Lojj .iJllI

OjjJl OLT -(Jl j-LdI :>\s- L.JJLPJ j-J r-l; J,*_«J ^j-aJJI ^y Ujj Le-UJl

/^ ^yu>^, *-^ (J. U' >.il J« AjLvojI iI)}^ (1)1 (^ <^iil liJill /Sij «U«-j>xv'

*— I 0*i/l aJIp jjDaj Li y> i^JL-jj-ijI eJL>-j L« OlS'j . «Eureka L^Ji:5r-j»



[l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.ll|JJ.II:

^^' cs* *^ C^' "^J-?^ cT-*^—^ji o^^ l-^J fl^'j^' *^'
<^I> J^L~-

•j=^^' u^ '^M! o-j -J ^*jJi '^^\ vL~^ o- *=-jU ^ i^j

JjJj OLTj <Ua^ly ^jj 4-Jlj 4^ljj 2;i|jJ| ^Jl_^| ^^^j

l^Jijj) ^ 2r^' cM-*
'"^^ «^l4l ^ J=!-y cJlTj . jjUi c^_ 01 jjjk

Mar- ^j-jA-jl^ (v^l* .(..tJ t ^ Y ^U ^yij .as:jJ^ ^ ^UoU <^U^i

oLsiLi ^^ <^^lj ^1 ^ j^l^^ <:jj^ j'-JjJl ^'UJI cellus

i-^l ^} Ur LjJl ,_i^| ^Ij) ^s^^} l,j_^,^ ^1 jU^N/i

^Lk*. i^i^ ^Ijj iLyi_, J_^N/I o^ ^...i^ oL-JiP JU*:u-l

01 i^«iJl J^j . JijJa jU>- a*j c4ii^ ,^jt- a;jall ^U^ ^_^| ^Uj^l

,yi^ <JiU^ A.»^j ^LJI J Jj < ij^oll i.jX^ jO^, jj ^ju_ij

^o^^jl .^i J«^j^ ^L.jj tiT^U:- L^li ^j^;i ^ly jip Ji5:i<^|

n
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[l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.ll|JJ.II:

ERATOSTHENES ^Jttiwjl(jjl[ . A

(^^UO-YVO)

^j .^^1 iiLT ^ ^LiJl LJb OL^ J j^^ji «i-Ji^Vl cjj^l

IJiilJ IJIa ^jW Jl <3l^j oUv-lJI ^j LJI>^I ^j ^jLJlj JJUJI



[l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.ll|JJ.II:

Ji>V' Ci>' a^ ^^ (:::^JJ .ol^l (Jf.^ Lgj ^j luT vJJji

Cf-
j-«JaJ^ -^jb >t^j .jX^Vl o^ ^/j- Troy ijljja JpjJ^ ju,

^j'i/l hjj^ o^li ^ SJUJI ^^^;JL.y1y4 JU^I jjipl JJj

^ ,_,...*-iJl 01 i-lS^I ^ (^J^l oUU cS-iJ-l ^y LfyvJl IJl* \J

<ii->.*jj| jLS/I i^ oLil jja-.^ ,_;...«^l ,ys^ ^15^1 Sjjj .U JS"

<ui C-x-j jj lS^IjJI OLj j(Li j-»j DI rS-^ ^^^^j iiij-o ibpJU jkj

i)a=«JJl ,_pJj jJ AijXSiS^\ ^ Iwlj Sjj^ L-aP L/>~i>MJy ("^J

Cols' lil» <4jjI^:L« V^-^^ JaS_^
'ly'j'-' (j*^ l*.Aj<-J <jj~*JtJl Sjtil 0\i



[l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.ll|JJ.II:

li5C*j .h^\J^^\ i^^l ^ .__>. ^y,!^- Ujup 0151. jr J ^_^,^^\

c

i.jajSL.'ifl j^ JiLJl ^LJJ Ijj^.^ J^jlj .oU-j:> V 0^1 JjU, U.

V JjLo iijijj ^p\ j^^ J, OL^XiL^ L»_gj| 5jj_Jil"yi oL^LijJL

<AjjJ.;^'yi ^ aUajJlj SjjIjjAI |_^.,^,_JuJ| ijuil j^ JjjIjJl Jkj jobfji

(A- 'xJZl-) ^jS/l \^^ ^IJ ^ .oU^dl ^ ooJ U. ^j

lM u^j"^' ivx-« ij^M ij^ ir>^t^^^>ilyl t^^^ '<l.Ju>^\^ |JjJJ jbjji

^:)\j^j «.j_siiJl Xs-j^ ^jj>^j^\
i^jj

<j4J| |_^j t^jjjl^ (lijj^j



[l.l.lliJJiJ.l.lHJNIil.l..l.ll.M<.I.HJ,l..l.l-l,IJJ,I .I .IIIJ.I.lllJJ. IL-liJJJ!»IH

^ Ojjl lj\-s^\ 3 ; g
.'^ Ojbj 1 ij^ ^Js- ^y jcJjJI li* ^j C^j-e-

olJb J oly-- vi>^ iA cjj-<>^:^\ Miji ' Jj*" "jJ-^
Necho j^ cSj^l

It
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L« ilij rt-^-i'l^;^ iJu«_viJ LiJIa J^i-is cJl^ j^^VjU*^ ^^j 'u^j"^!

(oSfl JUu^lj LjL-I) \ijj^ jaJI ilj.4--j j^SLII ^ 01S3 i-Uwill

Jj l^f jjwai Ol5j .*]jaL. c5y=-l ^Ut J^j j>-<^ i^l^J -J^l Jl

olJl ^ ^yJi^jAjA A>- jl>- (jJM <(^oY - \1A«_ Magellan

jjij The sieve of Eratosthenes ^jJujL^jjIjI Jljj^ (,—1 il)"^! Oj-^LjJl

"bl j^l *LijVI ^yij t Prime numbers iJjVl ^li,Vl ^^ iJi^,j«jdJ 5Jj^

io



[l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.ll|JJ.II:

4iU>l ^>3lj
(fji

riO — ) ilJl J^ jP UjiJ Ails j.j=?- Spj.*^

. (i-.j^\ Ai-Jl ) oly-« m} J^ *^j fJi

in
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APOLLONIUS j^^jJ^I . ^

cIjjtVI NI Ljjl^ Jj (J frlj:>-l aJUj j^ « Conies oUajyilj |_jP-Jij vjl::S'

c Parabola f^l53.l /<JaiJl : L^j ONl ^a>- Ltjii-J cJljLt i.«^ ^^'jiW

iiJi oIjL-j»«j jj^vAJj « Hyperbola OjIjJI «JiaJl < Ellipse ,y2iUJl Jaill

• ty=^* c?' j^y ^WiV -^'j* r-^j ly
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^1 dlL-^ a-b( 4.*^ j^t :>J^^ ^j J ^^_^J^ jSj

tA
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HIPPARCHUS jjtfjSjU^ . V

cSSf *j iL/iiU J5«^ AJL.|j3 jjiuo ^y tUa=^l *—^j' *^J • 'ijj-JU^^Vl

<jjj5lll vi>Ltliil vjl—^j- *ip ,j— I Lsial ^wjj Lt-S' '<-=rji V"! Jl

. Spherical trigonometry

4JIL. iy'l:. i):)\il ^y ^Jj>- jjOJ t_^l^l Olj .OjSOl ;S> ^y> (i^^l

^Jo^\ J^ jIjL. v_jj9l 01 |_^_j5'jLjIi Jl? t-daJI^
i^j

. JUiJI vX:>- xJL'

M - ajjjirSi.ryi JLuia yj |JaJI
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^ jjj_»-iJl *j < Venus jiybjJl iJj < Mercury ijUaP- aJL tj.^\ j\Ju> jt>

. Saturn
J>-j-»

< Jupiter (^j_i_iiLi t Mars rcj^ll

Li.j^,„;»- JU3 aIJ q£ jS\ aSju ii>Jl JjIj ^jS'j[^ i_ j>- Jiij

Ao • J» .-T
f
j-:>»JJ *i>i>>- J-*-*^J • tJuaJj Jjlii C— t^JU_iV Uai^

oWjjJl

,3j^.>^ '*^j-' (jH *JiLL«JJ <uLo-«.i.»1 <L[jJ.*jJl ^L»^l V-* c-ilSj

0*
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DIONYSIUS j^JdJittJjJJ . )S

^ JbJjJl A^JJ < f>ljJl ^j'j L^ 4_4_^l *-la«Jl ^}^J\ IJ-* AV9J

Syntax J-«-»JI iX)^' tS-^W^ o*^ irJ-*-^' -*-i^^l tjL:^! _^j « «|»JJ|

"I
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HERON ^3>^-^Y

1 ^U ^\y- Jiija::^'^! j^» ^^*--o IjLw^Ij - Oj^;-* jv»-l ijj

"LAjiys
/>-^J

toViiill 4_9-U.,w4 i_jL.*^r»J "L^^lj. "LiJa <l)jj_»A /W')

iiUl J Herma ) oUlybS/lj ^UI_^Vlj is^jL^I -Ux>-I ^LJ oL>

. (ojU<?ji ^j<4 .^ = A^jP'yi

Defini- o^[JUJl i.-::^' L^ ^-^^sL^l ^ SJLiJLp- LiS" i3j^ (jJlj

Dioptera L)ly»o i>-Lj,l ^^ LkS^ .aSj < Geometrica i^wU^Jlj < tions

or
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ii\ Jjl .Jii Jui . iiJb^iil Aj^\y>-\ ^j» iJA OjjJ> JUpI JspI JJj

.OVt iJLiJl o*^Sll ^L-l j-:-iJo j_jAj 6 Aeolipile» jUwJl Jii-^aj J..*.jo

L^U --
-; ^\ aJ^I ^yij « Theodolite AiJuJI dlj^ls -LjJiJ *J[ fv^^

oi
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CLAUDIUS PTOLEMEUS

jj>jVl 01 ^/'^^ ^1 « Oj>Si i-Jx-'jVl ojJiJi <aLs- Jl^ j^j Jiij

r-Ul ^ IJlft ^ <u>.?- olS'j

o^^ _^_j) (1>^I >S'^ ^1 Jj->o" aJLJI tL^Vl i*^ cJli' U, - \
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^j^ jjaj ^,..^1 Olj oU 1^1 ^^^\^ jjju

L^ ^jl .dJiiJi ^> ^ LbT y^p :ir5li ^j.*^ .^ jjj

«|JipVl» jjl ojJj-^- <^j-^\ Q^j Megas Astronomos «_>liJl ,Jli!t\»

^jj) c,—^-U.1 i^U v_jL^I J)y.3 JiJuydl Jlj ^Jl |^Lsi»l Megiste

ji\ ^j-*Ji=^ i.>J o>..^w=-ij .d^\ j^ (Almagest a-^:>-VI oUUI

J-tJ lSj-^I »j-« ^^-^^j-^ c-jI L.JLP < ^ o 1 r .Lp ^^:l_>. iJjjiJlj

^jj < Optica f-y^alS ^ Lbi' A->y iiJb:?^ r-^^y ^j S-Aj-Ap L::S'

ajUS' ^ J Guide LJIyi^l jp UUTj < Harmonica a_.>^^l ^ \j\::^

* » C c

•U-yi^S^} ^L-^ ^ Jil /.r- J\ J^, Usj^ ^j'Vl Ja^^ ._--^

ijj>-j JjJj - *-Ljj-<kJ ^^>-»JLl /^ Tc-_soli -LLjJij Ijj-jjI jVi XJL-J.1 . _ r '"'^

on
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GALEN (J*»5iJl^ m U

.^JLJp ^ ejLs^l ^iJUi] j^j jJUa |»ip ^ to^\ U ,_pv-l t, :rij

.5-LjjiJlj i_JaJl JUjI jJp- Aiy bjLajt^ L.JL^ ^_^yJU- jJlj OlS'

Vj < « Ascalcpiiis ^^^^ISL-I) fU-iJl aJ)^ ^ «^^ oa« C-Jli' Jii
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Barbary ape iSjiy. ^^ "--^ t5^ Si^JJl ^^ f- jj Lv»^-,a-5^ oUIj-jJI

Ijp Li Ljj-flJ l)*^! f- jJI IJ^
(_s*-^^'j

Macaca sylvanus j^.»JjJI *-«-^1j )

-j^^jlJI J^ ,j-~'I ^-s^Ij tlUJj Ol^j ((ijUo J*^ jy""-^ t^ 4-sa-jo

. Comparative anatomy djlSil

o"5Lja_jJl ^jij . aCranial nerves ^1^1 »_jl_va_pll) ^\i_ bH\ <_Jj-j<J

Recurrent laryngeal i.jL.ap'^l JL?-I 01 AjL-ljJb cJj jLfijUijj .UaJlj

y. JL^I 01 ^j .fly JIp iSy^ Lfril iijLJl ^U ;JU_«,Nl J^U-

. J^liJl ^1 J ^yii j!)^=^ j^.^l oi^Vl

oA
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Phlegm 1^1

Black bile *b^| ijij]

Yellow bile <i\jLj\ ijj]

Blood .jJlj

.^j'b/l J^ljJl Ift^ (JiJ ^^1 ^ Pneuma Jl ofj

Ljl^ jW-^J pL«dJj| ^.tJaVl rt-*! J.5-1 rt--^lj Experimental physiology

. i.va^l ^p^p ji>- Ax^ U • • ;jd ;ji]| .^1

i_-_JaJl LgjL. ba_P j^:>-y j">L«_P ^ Y'\ ^yij-5^ 4JL»j;l vUJL; Jiij

^ i^l ^^1 J ,t^\ ^\J AHl^y CjlS'j ,J>^\ ^ ^2pJ>. ^^1

.jP^Sfl ^yixJl JjPj l^..Jwu oJl L^jJl .jLjl

o^
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PAPPUS ja^U m)Q

Syn- (^Ja«Jl Aits' ^y i-i^UJJ <^jlj ^ a"^^ jLo.^1 («-*lj (Ja^'j

JbLjw«j LjJ Li^A-P Vj (j-^J^ll » a-jV^^ (.5'^ i-JiS' ^yiij ) agogue

•\\
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HYPATIA Ly^lM^ . n

.UjUj t5jljJlj lSJU^^Ij

^ XjJ:;5w''yi ViIj jjji ^yijj>xi) DLajJI Jb J^ V^j^^l W-^iU^ OJlS'j

i^l f_^ sUJ^Vi UlJbl (JjVl ijJ_^ jl Cyril J-j.^) cJ_^l iUi

dU- UjJIj oLS'j « Theon 0^.*) ^^JL. JU c^V LwiL-jK oJJj
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.^jJiJlj AiUaiJI JIp l4Jj:>j .^UJl J iiJbil DLiiSfl l^j . tj^\

;jip (jUiiS'j < ii—JLillj i^ljjllj liJLUJi Li -'J L^Li* i1j\?«jI c^\S'

fLJJl ejjla c5JJlj '^r^l (%J^ jjjj (^3 L5-i5l « Diophatitus ^^lijjj

,.Lil ^,JaiJ i^^^t LiL^ vl..o-^ JLii .Aj^tJl l^-LbT i_JL>- J)

ij^b il)l5lil JUJL^^J jLj-Sf ) .-j'Vj^^l C-iwS-jj « oLJlI L5ji-w« ^/-Lijj

.JjI^ ^^P^Jl iiliS^I ^La) ^1:hJ| j^ Uy-^.WjJb. Ijl^j
(f.j:>^

lib ,^^-^1 .^wi-^l <a-Jj-i-^^ Jij-:^ O-^' ^ ^ ^r^ i^-'

c-fJl IJLS0.J < ajj.uSL.VI i-::Sl* ^ ilU j^Jfcl L.^ c^l liSUj

. oLJliJl jvaA iJbj ajjJUSC^Vl L::SU

li
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I <uUu.W

01 Jb"^ i»w>lj JjLjb- sap- iJliA JUU i Ijbl i>»vi>lj Tii-^ V Jl5 ^jLji'y

•U-t^' <J=^'j cTijJjj' "^V U=rf t*=«

tl^_JJ 4_-._>c^ oLpLS ^y Oj5o OLS' L?-iJlj v'^^b OjiiJlj
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. ff-fii.^ i\^J jii-'^J tLJUlJ -ulil

L^^.,a:>- iJlkJl iijlll :>^f=t^ J-iii; o>:=-l ^1 1<-JJ «i^(l - r

iSj^^ Ujji jJLj U-i i,::$UJ Ol^ JLm ol—-jil oi*^ ip^j

Ljjo. ^-.«-saJ i:>-j^ LjWJ''^" W-^ J^'-^' "^^ -^J -CO^I ;>• Iri"^^

ZiZ^JU' jJU^ *SU j^j

j^ . (^.^^ ^^ji) ^L.jJI ^-^^1 {.U.^.J iA ^U^
Jl Uj>,--. iu-^ ^j j^' 'u-J-J^^ ^^' '-^'^ '^J^ i^

Sij^iC'^l

.JlA ^j .^i^ ^lill ^j--JU=4 U-i^-i^J l>ij^ Ori t^^l ^^
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.i^\ ^L l^j i;.^!! t.\^\ jr J) 01^1 oa:uU h.jc^)]\

UiL^ J::i*jj (LiUh jJlj jOjJ y> jS'^l IJL^J j^^jjJiit j!^ OlTj

C^' ly J*b • V-«^l i->.o^l SjLaII jo ^Js^ iU^--jil ^^ L.U3 ^^
(^^' O^ ^Ijl <V^' ty c-pU iiJj iOVl bJI_^ U^jb- ai ^1 ^iiJl

.tUSll yL- dJLJl V*i-^, Siy Ja
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. iJLjil ^J\ djM liUJ ?Ij!)UIj UjJlSj ISCli JLiy Ja

4... li'.i («-ia?-j »j-j|_^»-Ji JLou ^1 /.
j^.s

^mtI i v^ APUk;>- jUj ^......ijj tOsJI

. iL.<j;i5 <ii5v^ fj^ ^- tfJ^^J^ J* j^Jci] |»j (1)1 JUjj ij-jjI -.J <ul (JU*j

S rCll jLg-iU (jlx-:;; 1 « J* O^xwaljJl 4_;JxjjLJl jJjUj-JI ^ oJlA

.^':^\ I4JI -j^j

? JUil IJla ^ <-J/>J^ *^^_jJ^I L»^l iiJa- U «,2;^J

oL-..xj-^ JLnj (»Jj (L^ IjIjU 4—^ ly'^x* ij-i^'^ (V OJLsJI i-^j-L«

«3 L.JI* *li Y .Ip j_jll ^j is\ (oU::S3>lj Dj^^-jllj .j^l^l) i*jJiiJl

2LiCJU ^'i (^1 dUi Jjo oIj (Jj ^l--ll jjJ jj-«^ LsO-^'
^^^' J"-^

^ ,_,.a^ c^j:t^\ ,t^ ^^ ^Ul OjiJl J\ ^l>l ^2;^ ^^ iii ^

1A
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«ijjjL« JjJ jjiJj t iJL^ 4_sfl-iJl hOa (I)i ^_^ jUJI (_-IpI JJLij

f^1 dr^J c5*'^' -r^' t/ <*^jJl STjS- ^ iS^\^\ u^i"-^ JJ^-^'^

1^
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~4^&9iJ ^UJI f^^t . U
^U J\ J /"Ja d\ .JoJll /i,:CiJ JLfJl p-^l J^J^y

iL-:SU.I «jLjj JL>-jJ CJl-^' *jLi <<»-s<i->JLu-j »Ij:)^-ai t?JUl ^j-oJUJl i>LlJl

J^ !>li. cfji^ *^l cJl^ <WIJI Ljj^I JL^VI ^ ^/^\ oly*

1 g «j «j jJp JLsry cJLTj .Sophocles ^j-JS'jJj-J L-j>-j—-^ ^ YT

<.^i^l ojLS'j .Europides ,_;--l-yjjJj < Aeschylus ^j-jiLSL-l oL?-j—.*

iyujJl ^ L^ JjNI <i:l_^l iJ^jU ^ JUJl ^jli ^Berossos ^^ij

• i^jlaJI JI^hJI (5» frl:^- U lJlk^ yU aJLj Sya
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>JJI Tc^l jjJb <DI ^y '0\ i»i^J iilaU:- A-.JP- ejijj 4^;^^

«iA ^j .UJI i^S/l jUiL >-.jt^ Oj^Li^ ^.^ .^^i ^

^t 0:^J .(^Jljlj '^jjl^b «<i^-^> ^-^-' C> ^-^ ty^' -^^'j

oJl* oJIpL-j .,vA>j {»i^l oib 'W- ijib 'LS^JjitJlj '^b^b' c5^1

cJli:j|j *__Jlj iJMLJl UJbo c-i^lj
«
V-^- oib Jl>^l /» t^-*i'

.jiij ^1 ^ v^l ^5^lj (u'^) :^^l ^^*^
c"' '

^^^ '-^^-^

J) J^_^l iJl^l ^>lj .^j/31 J cl-^1 a- V>^' •>^' ^V

VY
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r^ . ji i^^^j ^^\ j,^j j_^, j,^ ^jTjL^
r^jj

t^-jj

Jli>l (.IWI SjUJi o!)U-j ^\J Lj^j.,^ J oL._^l .OA cJlTj

<^\ij\ ^^ ^\ Elements oUjSlI ^ ^^ j, ^juljl ^^
ol^!^ W^ ^i -ijij-^l <^j-iJl Ls^ Uj-ilJi>o L^^jjjj ^.,j:^| ^i

c
.^ . I

. Integral calculus ^^L-jJl J-lS^jJl ^^^1 ^JL^I «^j

vr
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(^1 ^jU j^"Lj ,jas^

.(J o

'

o

^1:1%^ o •

ij:i'!)L« \ ' ' '

'ksi"^ ^ o • •

l^ ^VjJ^>
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Tlie Sieve ^j^^J^Ji Jli> ^1 Up jUaj L. ^y^^jA ^j
.5jjVl (.ISj^yi ^.J>d OVl ,_^ J-.>c:~-i JljU i^JJlj of Eratosthemes

'^*'
LS^' LS^J

<oltjyil olpljai i^ljj^ wj^^J ^j Li'

^'^1 4iJlj* ^jj .^\j^\ 4S'j^ ^U JLp JLT Sjjs J) :oi^| ^
fUiiJl o:>U.j L^^U^ c-L-J ^^1 aj^t_^l ^y>j ;i5>J| .Ja ^

.dM\J

Heliocentric ,_p.»_iJl J^^ jjju" ,^1 ^y^ ^jVl d c~i JJJ .i.iki|

/liU oijJl lOA ^ i_-a_s<=> ijSliil C^LT oJj .^j.,^1 ^j theory

•-*—«jj ^j-TjL^-jh (^JjI ^Ji^ t Geocentric tiieory 0^1 j- ĵ~* ^j>>

L::..-^li|j UIp <_. ^j^l l^^^^l Ljo^Ij ^j_J| l^_J[p| j_:^y aJj

. « Almagest

. Motor i^V-j .Sensory ^L-^l J) ,^^.^-^1 jL^I j^-Jj
f^.^1
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•^J-* y s-li^l a^5 f~ ^ f^jb '^Li^jjJlj jjt.s- igS^ \Jii^^^^

LjLiil jJl JjJbJI ^2^j « (J'yi |_^ 5j.<>jL~« ULaj olljU) pericists

j^S (tUapNl ^Itj jJLp ,j-^I ^j t^oJl ^_^i^,i^jljl JL, JIp oyiJ^I

-lijJsJI i_JaJI ^r~*l /*-^\) 'tj;^'^ -^ lS**

AJliS^I ^LaI ^j-U^l ^ WjJ^ b^J v"^j>^'^' W^Wi* ».:-'-J^j
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o^Uti villi ^ c-Uiil ^1 ijS^\ ^j^, i:^\ j^^ ,j^^^

Ml i-Jj JiJi c^j ^Ul J ^oi),

vv
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f^SJ^I.H

«0~^lill Jt. <^\ JusA Ja^ lJupJ\ oUjt/JI JL.J .t.^r-.'l

c

: Lf**lj
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jHiTO ";AJ5j lr^=>- bi^<aJ _j3 \i\j'j
f

g-/a«J J*V-J -Lflj :L./>jl (jjaiilj ijjiUJl

= 0:^:-^^^

Oj5ou- f'>«-^' "^^J 'lM*^' j:?*^' 3^j^ ^ JJan-j.." ijui^l ^^^oJli

..^1^1 lift j>-\ Jl ...^ 0/!:^- As^j-. 01 ^j>ilj JSM Oj^

JS' ei>j C-JjV=^J ^J] C-s-lji^ij J^j' l/Uj* ^--t^' '^-^ -^J

aJ:^ LJjL. (^JJI ^JL>JI (JUJI lS'j:>~ (^«il::5l^ CU^j «Ji.X=!- ^f
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(,»ifliT.wvr)

}^ Cy '^' u^^-^ji er*
N'colaus Copernicus ^^-JSLj^^ jJ,

u-J^ vi-- gU^J Jl >L. ^' . Cracow jiri/- 1^\^ J ^^ ,J^\

^ J^L^VI ^ Ua_i. ^ o Y1 Jj U IV^ ;^,_:_iJ| J^jL^ ^_^j

>-jl Ai>; ,i^- cJ_^| ^i ^ jjUl^1 Oir .diiiJl ^y -u-I^Lt^

• V'^ -iJ^i ,5^ c^lj s^ljSai L4J^ ^oi ^UJI^^ ^ ^J^[i
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Geo- ^PS hfy ^J^ J>r^ J^"^ <j-J^j^J ^^^ '^^l '-^ l/

. Heliocentricity ^j—^jJl \ ĵ» Jf'J^j centricity

J?jVl aj < Venus Syb^l 4_Jbt Mercury ijUap jA ,_^...a ,v!l Jj-?- OljjjJl

^ < Saturn J>-ji < Jupiter t^^jJils < Mars ^)S *} .^^^iJl LgJ_p- jjJjj

.oliJl f"_f>Jl (frA-J^

t^j^l oliiill ,_jL->- *L^ oli^ ,ji»J J^^i ^J^^o^\ Jj>- jJ-»J LfrSlj

^\^\ jj5'L.I -L-J JW9JJ aT-yLLTn ---jj Spherical trigonometry

S.,-->i53l A.j^!>bj (JljSL^I JLaJ («.jJL^ ^jS^ji^ aIkJ L« _;.«»j |J

Ar
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p ' ' *

Ar
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(,*nT*-^flv\)

O-Sj iiyi\ |ji>- Sj^^xjdl J_j-<L<Jl i_jU,^He»l ^yuu oUi'l^;ipl (Jul (»pJ

oJt Jl c^L^I ai .^b^fl dU- Jb. t^j-gt^1 ojL. ^Ij ,0jSa3

Ip j> U^J^' O^ -*^«*^ »j_^^l aU* cuts' JSj . Lf^xjStvaJ j«Ia iJU—>-»>-j
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. Johannes Kepler ^LiS" *lsj- Ujlip . ^ o i T

i
J-*-«>j

t^-iil « Tycho Brahc ^J^\ji j^ *J\jJt j^ 5^^ A-d-^j ^^i>-

^jNl Jl Sji^l LjLjJ Jit?- :5JjJLP jJi-L^I ^L^" ^Jaj- ^l^j
^yj

Jus' JJ D_,iSXiJl JUj « (^_j-,JJaj|j (i^^\ «Jjt^) i"5U.I JJ ^jLJI

tAS^ j--::-^' «Syl-AJl» C-iLS" JLiJ (ijyb iJtAjI ^y jjOi v_-ri_^l d\

.1^ jjJb- i_^l/3l cJir IJJj ly^lk :)Lir Ujua

An
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^ i_^l^l iLp^^ ^; .>...
;
S-Ajjiu «_—:>»! LjVj UyU ^^LS' ^jj

Ajibj^l t_-S'l^l A>_^ ^ oMJI 3JL>o LdU Uyli Laj| AV3JJ

UL»_^t Aj\jj iJJl i) ^^^:^JiJl JW»J* JL*-*^? ,y J-*-«^ Jjl - •j^-^-pI

.^^^iJl ^ fUJjJl (^IjJ l^ < rtJiJl jj:*^! JLT-J f
'j**^' J^ lJwjJ

,AV
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JLJ .iJUUll pip ^w»L^I ^ Jjl yb .ytAJJl *:ujljJu jl_r .DLT

# • *

.l^ljS Jjl f-^jj *ri^Wli »_^l »'i* »_»jpj «-A»j
5Jjjj» tW» f^*^!

ti-Uj

jL*jS|| ^I^ i^L->- ^L-l J" 0^1 ,j::3- ^^ ^Iji cJljL-j

UIp ^':)Wl <^j>- \ij o>-b>-l 'vlJViJl (DjJUiJ *j\J:^\ ^ ^\l '<J^

.^gij j^\i cJl^ Ji\ vj>Ji dJij «^ii^j^ij iUyvs^i ^
^Oy^UJl -UjIj '•^^Jj -»-«-"

'l/'j^'j J=-^^ Uri^' L5^ "^^-^ LS^'j

.L.U VI Lji^j *JjJlj Jf- Ja^j «l>l^j Ui> Vj^I **-^' *0^b

oljl_^—Jl v'j-^=^i *J'-2-*' '^^*

• "u^J^' (>" "-^--^ C-J^^-
d%

AA
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^j .Ajj-iJi *jyd.\ J\j^\ Galileo Galiles^U- oU^t

.^jS^\ ^j ^_;.>.*-iJl Jj>- jjS! ^^\ ^ ^p\

4-iL vj-^ o«^j_j)Jl ^..LlTj CjI JLp ojlj-vs-ij 3Lj_JLJl iAi)\

^^J^\ jk>-;l jja:^ ^jSs- j_jJIp soL^Lijll
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.oU V^ju. 01 iJljS'j Jj^I aS'j>- ^ Ajlt>-!A» ^^jf cJlTj i,;*i«J|

3jiJij ^^ Jjwa=>JI ^y• AjuSOl aJ^I .Lor "ill ^ JiiJl _^j-* t->L«?J

jJaJJlj frLi'bfl Jaji^
<--'J^'

*-'=^ ^J'^ liUiS' ^j . Ijj* ijul:^- ^ ^U,^

. Parabolic fall yli^Il

•S- ^j^S\^j\^ yJ^J* 4.>«-s<3 i^LJl -^ t^.. <t .^ H ^a-d^ 4jJUliL!L«^ /j>^j

ij«_^l wjliS' (1)1 ^yi -uJjX* y> -lJIp 1 g . „^ pI L« ^5\ JjJj < -oVji^jj

.AJUj ^^
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(^WYY-niY)

ii^fJtJl 4^Jl^cj iljLLsaJl »JiA -Wv '^I ' '-i-^J j' Wi^'J^ L>^ (_iJi.^lj

J-*J -jyj-J "^H^ j»-il«J j-i*y t>* "^Lr-i u^^ iijj-iJi fljyl ^ J>-j jj^

i<*J '/T'^rr'^ li^y ^4^^ f ^ '\*l\ jVjJ (js^l 'isb *X»«ljJ fLjil



[l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.ll|JJ.II:

hi>\ij\ ^^ jji Jy^ jyjj ^jS3j ^A Ji^j ^^ ^c^ A.v«ij J^ <l)t _

i^^^l jaUs-* ,jj' JjJ—iJl jy^--J JL; wL_«_» <ji-jf ^jSs- ^Js-^

^y fLJajJl ^Li^ ^ jj*J oL» llj < jjJJi liJL. jIjJ IjjJL. j^j ij.^^

<:iiji- ^j l>i-^j "OL*- |Jto<-« |»-j1i 0l5j «<Jb^ li>-lj ^y^ 015"

Reflecting tele- L-fLp C^SLJj f'>^!j "^^j-^b f>vJl jJ oL.ljj

.0* .i_ijUl OljJl ^^ Jajl>- ^ OjSo ^jiuiVl ji^^l 01 iJuJIj < scope

JljjV r-iUj Jjl JLju ^y]| 4_;S^I i._>-<»-o->JL) AlbLi^ «^L>- |^[j

j^jli y <lL>-j| iSM\ J . g .til <jIxS (Vjri' S--^ ' «j>tvljl j5.*JjJl Li-:>tJl

. (Principia Mathematica oUvi>l!^l t^^L^J y>j <i_jl^Vl x^jl
^^^ fj^^



[l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.ll|JJ.II:

( i-^l Lfuj yJlj i|jjJI Jap^ sajjp Oj^ Ojiij^ j^l ;uJUl

. *»^->*vaII AJyMiJ (ijiJi Vj»l UjUL.j Uw.::^ IjLf b .U jk-,1

iljJxS"^ L^lj A^;>c..ta; «ilj pL-^Nl <>l JLLoo ,^jI cJIS'j <jJLJW-j jLT

.Lsi>lij l^i-ljj jSUll jy eLi"^) oJuo JT 01 jA <JUl IJU.
^j

I l-A^\ c)j5J IJ^Iaj < «j_«Jl L)jia jKaj J Jij^\ C)^ IJKaj

. «LJ] OJj Ua^Uaj »Jui Ji>i aJ\>- Oljbo jjJIj

^r
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[l.l.lliJJiJ.l.lHJNIil.l..l.ll.M<.I.HJ,l..l.l-l,IJJ,I .I .IIIJ.I.lllJJ. IL-liJJJ!»IH

iAHMdJLO

(4d}<li&i^^f 4f^ 4<§it^f ^Mi^f «U«if^ («|4 Mtl^kiii^)

X>Li. ^\jS3I IAa jX^ 01 (SjjJuSC^VI iu::5^ 4>LJl <t^\ JU.^

r-yPy* AjjJ^^Li'yi S.»l5L« eLs-l f'jjJiu'
f~^j jJ ^i-Vfr'' ^^f-^J cJIJLaV

L. Ji' L^1^i,-"il (^^^\ f- UJil JJ.M3L- cJlS'j i.JLftJij Si^lj -_jJUU

^ P '!>^Vb -1^**JI
(« ;)a.Jj <iiydl jiLsiw jj-. ^JliJl jjUJi OL-Jl cffjJ

^0
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jjj <,yJL*Jl ii-i>»Jl
tj^'j^'

ijiJL>J Ljx.|yT ijuk^wfcj tjjUflll bJui JT

^ L^ Uojo -> »»«."..-j (1)1 JJ < *Ip (jJl j^ ji5\ ^}\^ «-v^' UjLiLal

^j t *ijLj lT*-^ JL>.^>^ u-sv'I -V-Jl
'^-•t-^ -^J •ji?^' f Jj-^'
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jjjji^\ ju-jj -.Jt^t
ff
^t J^i j^^' f^ ji-^ j>^ J

^^ f j(j-i-JJ ^1j Cij-aP j^^^-^ jUi>^l (irJ '^ ^ 'IA'\ ^*-w-. ^J

L^ ,1^1 ^j^ iJj-Ul WJ Jj^/I ^L.^"^! OLT aJJj

^3V»j >:i]ij iJjjji ju-jjL^j ..i^% ^Mt^Ij ^i^b ^j^'

..j^L juvi ^^^..i^uJ «jj.ij fjLiJij (^udij f:)Ui.j^

oU i^ «^i^^ ' Jj-»J' "^J^'j
*-*^^' <J-^ 0-ww>j .iJLiill

0/;^- .. Hlo .U JJ .-JJI Oil .iJiJL^JI *-i^l j-lii»< ->^j
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<L>-5j pLa_:y>>Ml Ai^ jj-otlL^Vl .iiljjJlj) A^.k^l i-^ii^^yil sj-lJj a^L«j^Ij

AAjJLiJi A_;j:5Gil ^^1 UJ_p^J ^f'ji t/''
CjLai^.lj ^jLJl ^jL^ u^*-^

oL^jilj Jj-vJI iil^J '5J>^I ('^l J^ Cr* Jj-^' t*^' ^^- (^-^

. -^Ij (^uJij siyilj 5jU,JJ LJy^ ^ Ji ^yJii^i iiji'^b

:L>jJl£JI SjjJj^^^' *r^ *W *^

«. Ui.:>U |;^^j ,jUJ U-:» UjJLiJi :L:ja;^Vl S-^ Oils' ^

.^LOJlj^ aLS j^ cJ^ 'ol.>Jlj f.>Jl ^^i c'-J^l }-^

^ t^jUuJI ^jB jjjJl II43 «.Uj JjJl ^1 cJ oJJj

.^^1 J.UJ1 ^^1 IJi* *L^I ^/ {.U-V^ '-»^ .iija:S:-V' ^^J
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L. i^ ^j,aiixx-«jj tj^^LuJi ^,s^i jjLa* j^j Jsujiij «^k^ a1\j> ijis;;^

aa;L-j ajjAxx^VI 4.j::Sl. jjL^l
f"
jj-^ till <Jij-*i Li^j < ^jjt^l j^i,

<jjJjL^"yt iv-W- ^^j ij\Ajp ,_j«jy JUj^ jj::S'jJ| i\xJ^\ L-Uj JtjU

^yi aj.-^ iw-Jp oLL^j iiJi '^j=*^j oL-ljj f\/^l» liJJjj tfULJij

^:>^. ^y 5,^ij vUiii o^>jij aJjjJIj i-^uji jw-j ^ jj^i jr

-H^ Ji W^'j^b t.^-^' °-^ J^^J ^l>-^ '-r^ t/ ^^b jSCill
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u. AJi\ lij^l J\:>^ ^y iiLLJt Ig'too,^ SjIilw.1 ^Jlp- \Aj-Ai iakAl

^ULii flj^ ilJJ-i^j «3ij-Jtl iJLiiH i-;»-«Jj Oli f*>UI ^jio L.U11

L^J Oj5^ .-».^--J 'lSj-^^ oL^I ^ U^ ^ U.>-*o L4J i-^L>-

:L,^ Sljjj <Jvj •>«-* 0^ oU^lj jLflJ^ iijJb- iJUi oUlSCl

Ja^jSfl tiyJlj ^r^j SijJLiC^ iJUiJij A-il>^lj 4-^jb)l .j-^'^li

>•
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^1 jldQuP ^^) ^MdJt ^U

^Ui^ L«-J, IjT^ ^^IjJa li-j cJJi <L^[, b,j[j LLjif^ oVUj!>U

i_SjljJi.l l_^3L^j
ljjj^^***ij 'j-'*-*^ *-*' ^/liA) i^-^jLillj ''-sJ^J-:Jlj hj-^^

.'Lw.Li c_v«— c^JJl l^Sii. -LL«*y Uij viJJij .j^^J ii^l ol^j?Jlj

J-_i ^1^1 Oj_iJl 4j|jb ^y CJE_J^1 tjjJLJl ^Uil IJU. Jt ^j
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. 14Jj5LL«J lf;i>-ljj ^jLJi«>V^ JlJi^lj

U oIp^j .^. J ,}i^. d\ lijX^'^S l^ J^ J>^ jJ» -^j

01 JijJii^NI ^b^ ^- i:^ JS' t> OlTj .t5^l oUL y^ U ^N

.L::S^I ^- ^/)lj l^ J^ 5ij:rjil <J"'l^l j^L.::L^li ^c.^'

> 4_^l .i* CJLT .:.:iUil J^i Jj^l <1>j-HJI ol^l^ ^j

0UJ3II ,;^-^ >LiJi ^^1 ^i inpiji^l t-Jj^
«:5^j

-f-*-^! u?

.A^U^I J:>VI JU^. ^y
^U-^l c=^>l ^> 5j^J

^^ ^JlJ i!Allj Uil UjjJb .D/:! 01 l«J j^ -lii iii^^b i.i-AiJ\j
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<.j-i-^l SJLfcVl tjj^l jlUj-jji cuJojl ^1 jJljjJI OLJ IJlSUj

oxT iJj-jj:)Ul» «^ljJlj dJliJl ^yill <y hjJ:SiJ^\ l^ Oj^i ^^Ij

•Jf>^ V OjL->- (Ia.^:;- ijjjlj!

. ajjJuSw^i <LiSu> tUs-j i^jJi j-J^ V>>4'*^ 'i/"!^*-

^^jiJl oVbr.^ r-i^*^ ^.«.mJ a.a^w' i»;x/« >t.j.»j .LaJI IJa lS^j^j

'*^-p^\ i-jJij (1)153,1 LjJ ji\yii 01 ^^ «uaJ3-«j cjLlT r • , • •

A ^^i:^ iJbJl IJLa ijLj iJlX«l jc* < iJJj-«j t_jli^ IjA^ ^ t-il.«-j.i>«V

J..rt<l *•jjjdl IJljJ j^jj OU iLjiSjl ^IJlJI (y-»-^ ijj-s<ail i^jS^l
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^ oJii* vi-U-iJj •»j-'^ t/L«^' 2-*^l »--» il.r^ ot *ij-^\ L.jS^I

i.-jLJl Ajjjj tUJl iJjjJl LjaiJJ cffJt-i^l u-^' (^^' •^J^J •(J'-^'

oLj^I f\^\j < Jjj-»-Jl oli-jAj i-s^UJIj i-«ljJl oL—wjllj <<j>j5l^l

(_5Jj| jL:>Jl JLjJtJI lift ji oL«Jl>- jl olJljt> J^ (^ lijP jl IJ-I *i^ji'

Uj..gj:;.Jj t4jjJ.;Sw"yi A-j;:^ J
j ; ,V7 i^LpN ipj_^all o^5cJI aj ^\\t.h'i

.LjJ J-«j^l tjJ^^' Vij'^J LfJajtJj »_j:^I ^y l^jlpj-fc*^ Cji^J

^LUpj j>r^jjilj v*^b i>^*^b t>A-A^I ^yr^-^ >^->l tjr'b

0-^J aij^J 0-^-^ a- f^V J^ ^ O^l-Jl J^J t^*^*^'

2upy ^y Ij.^g.-j 01 ^^1 Uij^lj OjjjaUIj ip-liVlij iJU^l jL^i^
^y

*ija:iL.Vl i^ fL^l f^jj-il JlUJI JbJL OIjlLJI JT ^y ^U^l

JjjJL^SL.'^l I^ j_^l_jj 01 jUJi jtl;^! Aj^^r ^/ V^b *--JjJIj ^ii^"^!
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JLLJI ^'UjJI ^1^1^ ^Li^l J^ 0:-^^! jr Olj rA..s^^\

9j^ jA 4--^j^ pW=^V iJjJiJl U.«->Ji ^y i^Lkj*^ O^jLi,-^ < (1^1514

^.0
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[l.l.lliJJiJ.l.lHJNIil.l..l.ll.M<.I.HJ,l..l.l-l,IJJ,I .I .IIIJ.I.lllJJ. IL-liJJJ!»IH

kLj ^jl i-njai ^Ip- iijJL;>^Vl S_«_ix* tL-w>-l f*jj-!L^ i-t a ^ -

i^j^tjJlj ^j^ frUJ.1 4.^1^ ^ 4JLJLJU SjjJL^^Vl <;jXi Ji^j iSJaj;^
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JiJi J»jlu>^ *j ^j 'jj^^ oljU- Ajjl 1^1 jv-—2^J 'j^jM' ^ ^ 4?^

Ujli -i« tSjJa 4.a-.^4J JLj<.»/ij»j f" jLi JaAls-i**- L«0 t Ql

j

U....Jl jjy' *^_/*"

^j> ^j:*- ip .IjL« tiJUUlj ijt^UJI dJUL. ^jVl j_j1p iL::$l4iJ Ui^

jJL;CNI JI4P ^ .^.J rVY ^U ^Iyj;j3 ^>V' u-^' "^^-^J

Ij-siiP UoLJjI -5a-HjiJ ««>i-*-J.I JJjj-aJI ^Ijil (>• ^J^' '-^ -W) -J^"^'

.JijJuCVl i^WJ axjIJI *iij=Jl ''^j »^l^^l ^J^J

lift ,ys--,<a:ixi ,\'\'\' h^ ^ * '^

(*fj c5j>ft^l jl^l j-^-V -^J

^•A
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:UdU

:YmU

li^*^ y ^y cS>-i>-J' J^' *^^' ^ J^ u^ ^>^J er*^! iIj^I

^ tiUfli < oUJJl K^;...j>«jj iiJbJIj JUjJLi]l o1jUit»J1 ^ii /^ hyAxii

iSkujj^ iJUillj ii|^i;:Jlj A^j\si\ ,j~-VIj *lvaJ.I ^L-ljjdl ^lyj-]

*L/ajd( JUji'bll ^|Lj.*j>. ayiLy. L^lj^f jjiii J;uj- ^^ AJt^
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^UiJlj ,_5->-Ul vijl^b <1U<» <J le i^l>- I iiJbiil IfpljJlj LgJlJJ.^a/!

iJia^Jtj Ja^jJi,! ij^s^*^! y^' t/lP" ij^ iljl^l j'ljLiJ cSj^lj

.JUj
^J^\ lSj>-^\ 4_J^I oUJUlj iA^Lj-Jlj Ai^lj i-i'jJij

iiiO^JI A-wJUl oL-ljOJi ifJJJLfj iSjJLlLJi Ji^l JUi Uo.t-'-U

.iLJj/Vl ojUJl liyi JjLiJ ^1

rijjb L/>j,./2a^j <(t-J^t rHj^ AiLixll oU»ljJjl Aj-ft>- ^)^ Jj-^a^l ~o

.iitpj^l *jUJl -^jJ\ oljl^b .iiJl::*^^!
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«jjLJ) ^^ ,i-Ulj ^^1 jL:!-j ^ ^':Le>i\ JlJUJ Lr-U tLijl -^

.JL^jWI

oL.:)Ulj JJ-.JU iL.1^ ii;j-*.it^j 'l*^j ^j-^«Jlj *^!>Ulj

. Xi\:^\ \^\y\j jty/a^ ^^"^^^ J'

\\\
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.^\J.\

- Cosmos, Carl Sagan, Random House, New York 1980.

- Encyclopaedia Britannica.

- The Demon-Haunted World, by Carl Sagan, Ballantine Books,

New York 1997.

^^r
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_^j <^\S'j JJUdI ^J ,jx,^a>^ y^ JjL/, U>. j;^^ jj^jJl

J u^_ Ah-j v^. u jr ^y ^jUJi ^^\ ^1 ju^_ ^^^^

jtj.^1 hb^\ J oL^I Ji*jj .UjL- jl jIU^I i^jjL- V :L^|^ ArjJl::;

5.^1 ^^^ ^^-y. tj^lj (U ^- »,>iJl j^jt oLl<, ...

oli^,^ ly j-s<Jl t> 5iLfr-i JiL^ .i^lj oUtj ^_^^ <i^uJl
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SjJl^ jli IJJS\ t^\ j-^^t ji:^\ ^AsS" Jjo ij^[A\ li^\ ;L:,J|

... cjl:$^ i.U ii^ ^^\ J^^l J^ ^l::^ J.^1

;L>JI OyLl JjUi- ^1 oJI^I ajLIxT JT ^y ijbJlT sJLiUl j\£:i%

jjJaiS al^ 4iipj ti;jUJl a_j Ji^ljj j.»^lj J-LJI ^y j_Jt^ 4_.LJl

ijlx/ij Ijjlj La-^I < a:' ^;-A>«j 01 -i-ijo /j>j Jb« (iiLstf rt-*-^ jjsS'ji\

SLjJ>JI ^jIj
lj*

ijL^^I CijJi .}j7 ..._; ^^jJJl (....^1 SJbLwl Is /pJ iJ«-«j-«

.-or |»jui ^y i^i

^ j^iwa^^Jl oU-j^ ^jl
ijl Jvj t.J'ill jJLJl «.r-i-i^' '-^ O^

•liiji <_ifli» (JIa ^^ "WjJ^j (»-IjJI (/ Iji L»5' tj^lj v->Vlj |_jAj--.jll



[l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.ll|JJ.II:

<1 cJi-i.^ ^ji>- ili«.V) *JIp »Jki < Jj-f^l .U^a^il ojj«JU«j AijJ fj^\i

U'^v/^^/oJ.ly>vl
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uLjdk^l

O A/iJlii

<\ iu,^ JLJI _ >

\o 4 ^ ,:<lt _ y.

Yr Euclid ^^jJiil _ t^

YV •• Herophilus ^j-JLij/^ _ 1-

Y\ Aristarchus ^^-jS^jLl-ojI _o

Yo Erasistratus ^jj\j:i^\j\ _ 1

fV - Archimedes ^JL^._ijl _ V

i \ Eratosthenes ^yJi^jAjA _ A

^V Apollonius ^y^^jA _ '\

£<\ Hipparchus ^^jV^ ^ \'

\ Dionysius ^y^^^jj:> _ \
^

oV Heron djj .*» _ ^ T

oo Claudius Ptolemeus ^jaJli —W

V Galen ^j->JL>- _^ f..

1^ Pappus |_;»j__j1 I _\o

•^r Hypatia LiLJfc_^T

1o i^li,L^_^V

o

uv
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y\ l,:^:^ ^'L^l ^.,.5-11 _U-

VI i^\ jm J^LJl_^'\

A^ Lf^jiJ-^

Ao j-1- ^ t)U^__J^
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